Objectives: Ankylosing spondylitis (AS) impairs patients' functioning, reducing their quality of life. The author of salutogenesis, Antonovsky, claims that maintaining an inner balance in a chronic disease is possible through a high sense of coherence. The aim of the current study was to identify socio-demographic factors and disease duration related to the feeling of coherence of patients with AS, acceptance of disease and risk of depression. Material and methods: The study was conducted on 82 patients with diagnosed AS. The research method was a diagnostic survey using the Life Orientation Questionnaire (SOC-29), Beck Depression Inventory (BDI) and Acceptance of Illness Scale (AIS). Results: In the study, the majority of the patients were male (89%), aged 42 (±11.3). The average duration of AS is 13 (±7.8) years. It was reported that with age, illness acceptance got worse (r p = -0.567, p < 0.0001), and the risk of depressive disorders increased (r p = 0.648, p < 0.0001). The longer the patient suffered from AS, the weaker was their illness acceptance (r p = -0.446, p < 0.0001) and sense of coherence (r p = -0.448, p < 0.001) whereas the risk of depressive disorder increased (r p = 0.479, p < 0.0001). A high linear correlation between illness acceptance and sense of coherence (r p = 0.638, p < 0.0001) and a very high negative correlation between overall sense of coherence and risk of depression (r p = -0.857, p < 0.0001) were observed. Conclusions: Patients with low sense of coherence demonstrated poorer adaptation to the illness and a greater risk of depressive disorders. Factors lowering the sense of coherence and illness acceptance and increasing risk of depression in the studied patients with AS were progressing illness, older age and lower education level.
Introduction
Rheumatic diseases determine the patients' lifestyle. The course of the disorders is usually chronic and progressive. Pain constantly accompanies the patient in almost all the diseases, disability in everyday life increases, and a high dependence on the help of people from the immediate surroundings occurs. Rheumatic diseases are a tremendous emotional burden for both the patient and his or her family. This is due not only to the difficulties caused by chronic connective tissue diseases, but by the unpredictability of the course of the disease [1, 2] .
Ankylosing spondylitis (AS) is a chronic progressive systemic disease of unknown etiology. It is one of the most common seronegative inflammatory spondyloarthropathies (SpA). The mean prevalence of AS per 10,000 is estimated at 23.8 in Europe (1.30 to 1.56 mil-Reumatologia 2018; 56/6 lion) [3] . In Poland, almost 150,000 people suffer from AS [4] . Prevalence is generally higher among men, with rate estimates ranging from 1.2 to seven times higher than in females. The disease usually begins at the end of adolescence or in young adulthood (between 17 and 35 years) [3, 4] .
The inflammatory process in AS mainly involves sacroiliac joints, spine joints and tendinous attachments. Swelling, pain and stiffness of joints lead to limitation of mobility and total or partial stiffening of the joints (mainly spine) affected by the disease [4] . Restricting the movement of the spine makes it difficult to perform various activities, such as lifting objects from the floor, moving, reaching for a shelf, driving a car, as well as everyday activities, such as getting up from a chair or from the floor and putting on socks. The disease is often accompanied by fatigue, which is the result of chronic inflammation and sleep problems [5] .
The progressive course of AS is also associated with the risk of depression regardless of patients' gender, resulting from the lack of effective therapy, anxiety and adaptive disorders associated with adaptation to new life changes or loss of work following progressive disability and disease absence [2, 6] . The problem of the lack of acceptance of the disease and the risk of depressive disorders is also connected with the fact that AS starts at an early age (at the end of adolescence or young adulthood). The development of the disease is usually imperceptible and the symptoms grow gradually. Since the beginning of AS is difficult to grasp, the diagnosis is often late, when there is already permanent, destructive damage within the osteo-articular system (osteogenesis), limiting patients' mobility and daily functioning [4] [5] [6] .
Life with a chronic disease is often associated with the need for the patient to redefine their abilities. To a large extent it depends on the patient's inner resources that enable them to deal with a difficult situation.
According to Antonovsky's theory of salutogenesis, specific behaviors, development and recovery are dependent on generalized immune resources, stressors, sense of coherence and lifestyle [7] . The sense of coherence (SOC) is a global orientation of a person that stems from the extent to which he/she possesses a stable, dynamic sense of certainty, that the environmental stimuli are structured, predictable, and explainable [7, 8] . The sense of coherence is an internal and central factor that causes a person to cope with stress, be healthy or recover quickly. It consists of three components:
• sense of comprehensibility (the person perceives the incoming information as ordered, consistent, understandable),
• sense of manageability (the person perceives available resources as sufficient to meet his/her needs and is convinced that the difficulties can be overcome), • sense of meaningfulness (the person has a sense of meaning in life, willingness to make efforts and commitment to deal with problems). According to Dobrucka-Janeczek and Jędryka-Góral [1] accepting and adapting to a new situation caused by illness is not easy, as it requires the patients to know their own possibilities and limitations. Antonovsky demonstrates that maintaining an inner balance in a chronic disease is possible through a high sense of coherence, which affects taking and maintaining prohealth actions. The general sense of coherence in the functional sense motivates the patient to act and cope with new challenges. It also helps in managing the use of their abilities [9, 10] .
The evaluation of the adaptability of AS patients enables an effective way of dealing with chronic rheumatic disease. Studies show that the complexity of problems of the patient with AS entails the need for taking them under comprehensive care, which can be ensured by a team of health professionals. The task of the interdisciplinary team is cooperation for the benefit of the patient as well as individual therapeutic procedures [11] .
The study of AS patients, mainly men with chronic rheumatic disease, with the application of SOC to estimate the potential for coping with the illness, is important for finding targeted and effective methods of comprehensive therapeutic interventions.
Research hypothesis
The following research hypotheses were adopted in the study:
• Patients with AS, due to the somatic ailments and progressive disability influencing their performance of social roles, have difficulties with coping with the disease, and manifest a lack of its acceptance.
• Adequate recognition and understanding of the cognitive and emotional resources of the patient, their ability to perceive their situation and motivation for action can contribute to a better and more effective health professionals' impact on the patient in the overall therapeutic process. In order to verify the assumptions of the above hypotheses, the following research objectives were formulated:
• Assessment of the adaptability of the patients with AS (SOC) for optimal coping with illness.
• Assessment of the relationship between the sense of inner balance (coherence) and the level of illness acceptance and risk of depression.
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• Identification of socio-demographic factors, clinical form of AS and illness duration, which might be linked to the SOC, illness acceptance (AIS), and risk of depression (BDI) in patients with AS.
Material and methods

Participants and procedures
The study was conducted on 82 patients with diagnosed AS during hospitalization of patients in the Department of Rheumatology and Internal Diseases of the Medical University of Białystok in the period from September 2015 to April 2016. The criteria for inclusion in the study were AS diagnosis based on the Assessment in Ankylosing Spondylitis (ASAS) for SpA and modified New York criteria [3, 4] . Patients who met the ASAS criteria were qualified for the study according to the order of their admission to the Department of Rheumatology. All patients hospitalized within the above-mentioned period agreed to participate in the study. There was 100% return of the completed questionnaires during hospitalization.
Ethics approval
The research conforms with the Good Clinical Practice guidelines and the procedures followed were in accordance with the Helsinki Declaration of 1975, as revised in 2000 (concerning the ethical principles for the medical community and forbidding releasing the name of the patients, their initials or the hospital evidence number) and with the ethical standards of the institutional committee on human experimentation (statute from the Bioethics Committee of the Medical University in Białystok, Poland no. R-I-002/529/2015. Members of the research team gave written and verbal information about the study to potential participants. The participants were informed about the project and gave written consent to participate. The patients filled in the questionnaires themselves.
Study instrument
The research technique was a diagnostic survey using the Life Orientation Questionnaire (SOC-29) by Antonovsky [7] , the Beck Depression Inventory (BDI) by Beck [12] and the Acceptance of Illness Scale (AIS) [13] , adapted by Juczyński [14] .
The SOC-29 questionnaire allows for assessing the individual level of sense of coherence and its 3 components -comprehensibility (11-71), manageability , and meaningfulness . The general SOC-29 score is in the range of 29-203 points; the higher the score, the stronger the sense of coherence [15, 16] . The Polish version of the SOC-29 was developed in 1993. The evaluation showed very high psychometric reliability of the tool (Cronbach's α = 0.78) [10, 17] .
The BDI (0-56) serves as a preliminary assessment of the risk/severity of depression. It contains 21 groups of statements. The patients themselves assess the intensity of occurrence of particular depressive symptoms during the last 24 hours. It is an auxiliary screening tool which cannot replace the clinical psychiatric examination needed to diagnose depression. The following point ranges were taken into account in the score assessment: lack of depression or low mood: 0-10, moderate depression: 11-27, severe depression: 28 or more [18, 19] . Standardization of Poland: Cronbach's α = 0.93 and 0.95 [20, 21] .
The AIS consists of 8 statements describing the negative consequences of ill health (recognition of the limitations imposed by the disease, lack of self-sufficiency, sense of dependence on others, reduced self-esteem). The score is the sum of all statements ; the higher the score, the better the illness acceptance. The psychometric properties of AIS have been estimated from patients with chronic pain. The accuracy of the Polish version of the scale (Cronbach's α = 0.85) is similar to the reliability of the original version (Cronbach's α = 0.82) [13, 14] . The patients filled in the questionnaires themselves.
Data analysis
All data were analyzed using PQStat v.1.4.2 software. We tested the null hypothesis of no correlation between sense of coherence, acceptance of disease and risk of depression. Pearson's (r p ) correlation coefficient is reported together with p-values, with r of 0.10, 0.20 and 0.50 representing small, medium and large effects respectively. The effects of gender, age and disease duration were tested across all measures. One-way ANOVA was used to assess for differences across age groups, disease duration, occupational status, place of residence and educational background. The level of significance α = 0.05.
Results
General characteristics of the study group of patients with ankylosing spondylitis
In the study, involving 82 patients, the majority were male (89%). As indicated by data in Table I , the mean age of patients was 42 years. Considering the civil status variable, the vast majority of respondents were married (63.4%). The respondents lived mainly in the city (76.8%) and had higher education (41.5%) and secondary education (31.7%). Analyzing the distribution of variables re- lated to occupational status, the most numerous group consisted of professionally active people (73.2%). The axial form of AS (76.8%) was predominant among the respondents. The analysis showed that 100% of men suffered from it. The average disease duration is 13 years (Table I) .
The majority of patients who participated in the survey (74.4%) did not report other comorbidities. The most distressing symptoms reported by the patients were pain in the lumbosacral area (75.6%), fatigue (75.6%) and restricted spine mobility (68.3%). Subsequently, stiffness of the joints during the day (47.6%) and swelling of the joints (36.6%) were reported.
In the present study, AIS was used to assess the impact of restrictions imposed by the disease and adaptability. The overall AIS value was 26.9, which corresponds to the average level of illness acceptance (Table I) .
The BDI was used to assess the risk of depression. The data in Table I identify that respondents obtained a mean BDI score of 16.8, which may suggest a risk of moderate depressive disorder in the study population. Detailed analysis indicated that problems in the emotional sphere concerned as many as 57.3% of the studied patients, including 30.5% with a moderate degree and 26.8% with a severe degree.
Examining the level of coherence, the SOC-29 was used. The results of the study showed that patients with AS are people with an average level of sense of coherence (127). The SOC component sense of comprehensibility was on average 46.7, sense of manageability 45.4, and sense of meaningfulness 35.4. In general, it can be stated that the respondents were characterized by an average level of sense of comprehensibility, manageability and meaningfulness (Table I) .
Relation between age, illness duration and illness acceptance, risk of depression and sense of coherence in patients with ankylosing spondylitis Evaluation of the relations between socio-demographic variables studied and adaptation to disease, risk of depression and coherence identified that both the place of residence and marital status of the respondents did not have any significant relation in the evaluation of the studied variables. Nevertheless, a relation between higher education and higher values of AIS (32.4), BDI (6.4) and SOC (155.2) was demonstrated (p < 0.0001). The occupational status of a retired person caused worse illness acceptance (20.6) (p = 0.004) and an increased risk of depression (26.9) (p = 0.003).
Data presented in Table II indicate that older age of the respondents had a significant relationship with lower illness acceptance, increased risk of depression Reumatologia 2018; 56/6 and worse sense of adaptation (coherence). This was observed in all studied variables (p < 0.0001).
Moreover, with the disease duration, the studied parameters were significantly lower (AIS, SOC) and lower (BDI), indicating that patients who suffered from the disease more than 20 years had bigger problems with illness acceptance (p = 0.0001), were at risk of depression (p = 0.0003), and demonstrated more difficulties in maintaining inner balance (sense of coherence) (p = 0.0009) ( Table III) .
Studies have reported that the clinical form of AS (axial, peripheral) had no significant connection with the studied variables.
The results of the statistical analyses using Pearson's correlation coefficient (r) demonstrated, as indicated in Table IV , that the age of respondents and illness duration were significantly correlated with the degree of illness acceptance (p < 0.0001). Younger patients showed better adaptation to the disease and its acceptance than the elderly (r p = -0.567). Examining the illness duration variable, it was identified that the longer the patient suffered from AS, the weaker was their illness acceptance (r p = -0.446).
Referring to BDI scores assessing the risk of depression in patients with AS, it was observed that the age and AS duration variables were significantly correlated with the risk of depression (p < 0.0001). With age, the risk of depressive disorders was greater (r p = 0.648). Additionally, prolonged duration of the disease was conducive to the manifestation of this type of mental disorder (r p = 0.479) ( Table IV) .
The analysis of the relationship between the level of illness acceptance and the risk of depression showed that patients with a risk of severe depression reported poor illness acceptance (AIS 18.9) ( Table V) . There was also a high negative linear correlation (r p = -0.634), indicating that the higher the sense of independence and self-worth was (acceptance of arthritis), the lower was the risk of depression (Table IV) .
Results of the study indicate, similarly to the analyses of illness acceptance (AIS) and the risk of depression (BDI), that elderly age of patients (p < 0.0001) and longer illness duration (p = 0.0009) had a relationship with lower sense of inner balance (coherence -SOC-29) of patients with AS (data in Table II, III) . This is confirmed by the Pearson's correlation analysis, indicating that age was an important determinant of the overall sense of coherence (r p = -0.663) as well as its individual components (p < 0.0001). Younger respondents showed better perception of reality, belief in coping with new situations, difficulties, and problem-solving efforts compared to the older patients (data in Table IV) .
When examining the illness duration variable, it was also found that the longer the patient suffered from the illness, the weaker was their sense of coherence (r p = -0.448), comprehensibility (r p = -0.453), manageability (r p = -0.396) and meaningfulness (r p = -0.452) (p < 0.0001). Additionally, a high positive linear correlation between illness acceptance, sense of coherence (r p = 0.638) and SOC components, as well as a very high negative correlation between the overall sense of coherence, the risk of depression (r p = -0.857) and SOC components, was observed (p < 0.0001) (data in Table IV ). The lower the risk of depression was, the higher was the sense of coherence (162.4) (p < 0.0001) (data in Table V) .
Discussion
Ankylosing spondylitis, due to its chronic, progressive course and manifestation of major health problems, such as pain, fatigue, limitation of joint mobility, and stiffness, determines the lifestyle of the patients and the attitudes towards the disease. Despite the great advances in the diagnosis and treatment of SpA as well as the existence of biological medications, and their introduction to rheumatology, chronic pain in AS and restriction of movement are still serious problems that decrease patients' quality of life [4, 5] . As a consequence, worsening of health condition and recurrences of illness lead to a disturbance in the sense of safety, as well as problems with social and psychological functioning. The patients lose control over their life. According to Antonovsky's model of salutogenesis, a patient with a strong sense of coherence, in the face of illness, chooses actions that lead to health within the "health-illness" continuum. Assuming the theoretical salutogenetic perspective indicates the importance of a level of coherence as a dispositional feature; on the one hand, it may be partly related to a chronic illness, and on the other hand, it may or may not help to cope with illness by directing the patient's behavior to pro-or anti-health actions [22] .
In the current study, attempts were made to evaluate the functioning of AS patients in the context of adaptation to inflammatory arthritis, their adaptability, ways of perceiving the surrounding reality, and risk of depressive disorders.
Overall, it was demonstrated that patients with AS have an average level of sense of coherence (127.5). Results of SOC measurements performed in Poland in other rheumatic diseases indicated that patients with systemic lupus erythematosus (SLE) had a higher level of coherence (SOC 154) than patients with RA (SOC 117). Both groups of patients have an average level of sense of coherence. Higher SOC among SLE patients was explained by researchers by a higher level of education among patients in this group [16] .
In the present study, it was found that people with higher education perceived their situation as significantly better (SOC 155.2) compared to those with primary or secondary education. Analyses have shown that with the education gained, the level of sense of comprehensibility, manageability and meaningfulness increased (p < 0.0001). In the AS group, age was also an important determinant of the overall sense of coherence as well as its particular components (p < 0.0001). The younger respondents demonstrated a better perception of reality, the belief in coping with new situations, difficulties, and problem-solving efforts than older people.
Bearing in mind the chronic and progressive course of the disease, which frequently initiates the limitation of social and occupational roles, the disease can be a great source of frustration and lead to the depressive spectrum disorder. Consequently the patient may lack the motivation to follow the therapeutic recommendations to combat the disease [8, 23, 24] . At the same time, a literature review shows that after 10 years of disease 10-30% of patients give up their professional work. The experience of chronic illness usually results in lower self-esteem [25] . Patients may worry about "becoming a burden to their partner" [6] .
Our study has shown that a quarter of patients with AS reported risk of severe depression and over 1/3 risk of moderate depression. Disorders from the depressive spectrum intensified with subjects' age and longer duration of AS (p < 0.05), which was confirmed by other studies. AS might increase the risk of a subsequent newly diagnosed depressive disorder, anxiety disorder, or sleep disorder [25] [26] [27] .
In rheumatic disease such as AS, where there is often a significant degree of physical disability, two problems overlap: the problem of accepting the chronic illness, and the physical disability with usually significant physical deformities [1] .
Our study has shown that patients with AS reported average acceptance of disease (AIS 26.9). There was a correlation with age, education and duration of illness.
The analyses conducted by Juczyński [14] among patients with various chronic diseases indicated to what extent the patients accept their limitations imposed by the disease, whether they are self-sufficient, have a high self-esteem and a sense of dependence on others. [14] .
According to Antonovsky's concept, people with a strong sense of coherence more easily avoid risks and dangers, more often treat stressors as a challenge to be tackled, show an instrumental approach to the problem, more willingly and more easily mobilize their immune resources, choose ways of coping with stress appropriate to a given situation, and therefore present a more healthy model of functioning [28] .
Analyses have identified that a high level of coherence is manifested by a higher level of acceptance of rheumatic disease and a lower risk of depression. With age and illness duration, the sense of coherence decreased and the risk of depression increased. The low level of illness acceptance also correlated with the sense of coherence of patients with AS.
The impact of ailments on the perception of disease is confirmed by Chumbler's study on patients with chronic musculoskeletal pain. As the level of SOC increased, the risk of depression decreased, and vice versa [29] . Similar results were obtained by Badura-Brzoza et al. [30] in patients after limb amputation and after spinal surgery and Kurowska and Żbikowska [23] , who studied patients with degenerative changes in the spine.
Taking into account the above-mentioned theme, the relationship between various factors and the ability to cope with rheumatic disease, there is a need to support those affected by chronic diseases, helping them to adapt to new life situations and cope with difficulties [5, 30] . In addition to rheumatological care, patients should be provided with specialist psychiatric and psychotherapeutic care.
The patient should have the possibility to learn how to overcome stress (relaxation techniques) as well as how to deal with illness. It is important to build motivation to fight the disease and to work on a positive self-image [23, 24] . The efforts of health professionals should aim to make patients' lives more active and more like healthy people's everyday life, despite the limitations and difficulties that exist. These activities may make it possible for people with AS to function optimally while having the disease and to perform social roles [6] .
Study limitations
The study on patients with AS has limitations due to the applied research tool questionnaire, based on assessment of their own health, which prevents independent verification of data. Another limitation of the study stems from the fact that it was conducted in a particular part of Poland (Podlasie voivodeship), so the results do not refer to the entire population of Polish patients diagnosed with AS. Participants in the study were those who sought hospital treatment, which could limit the results to only those who are interested in seeking medical care.
Conclusions
In interdisciplinary therapeutic interventions aimed at improving the adaptation of patients with AS to living with SpA and coping with difficulties, socio-demographic factors such as older age and lower education should be taken into consideration as they are associated with lower coherence, poorer acceptance of the disease, and a greater risk of depression.
An important determinant of the intensification of emotional problems, lower self-esteem, sense of dependence on others and worse inner balance (coherence) of the studied patients was chronic AS.
